Proline induces oxidative stress in cerebral cortex of rats.
In the present study we investigated the in vivo and in vitro effects of proline on some parameters of oxidative stress, such as chemiluminescence, total radical-trapping antioxidant potential (TRAP) and the activity of the antioxidant enzymes catalase, glutathione peroxidase and superoxide dismutase in rat cerebral cortex. Ten-day-old rats received one subcutaneous injection of proline (12.8 micromol/g body weight), while control rats received saline in the same volumes. The animals were killed 1h after injection, the cerebral cortex was isolated and the assays immediately carried out. For the in vitro studies, homogenates from cerebral cortex of 10-day-old untreated rats were incubated for 1h at 37 degrees C with various concentrations of proline (3.0 microM-1.0mM). Results showed that proline-treated rats presented a decrease of TRAP (30%) and an increase of chemiluminescence (78%). In contrast, the activities of catalase, glutathione peroxidase and superoxide dismutase were not modified by proline acute treatment. Furthermore, the presence of proline in the medium increased chemiluminescence, decreased TRAP and the activity of superoxide dismutase at proline concentrations similar to those observed in tissues of hyperprolinemic patients (0.5-1.0mM). However, catalase and glutathione peroxidase activities were not affected by the presence of proline in the medium. The results indicate that proline induces oxidative stress in the brain, which may be related, at least in part, to the neurological dysfunction observed in hyperprolinemia.